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Abstract- Different patch of microstrip antenna based on aperture coupled feeding technique is analyzed for 
RFID application. In aperture coupled feeding mechanisms, the small rectangular slot is etched onto the ground 
plane for couple the energy between feed line and reference patch. The wave from the slot will radiate the patch 
and achieve the desired dual band. The air gap is used to avoid the coupling problem between aperture slot and 
patch. The triangular patch achieved maximum bandwidth of 421.54MHz at designed frequency 5.8GHz. 
Various structure of microstrip patch antenna such as square patch, triangular patch, rectangular patch, 450 
rotated square patch and circular patches are designed and analyzed simulated result for RFID(5.8GHz). 

1. INTRODUCTION 
Wireless communication technology is an 

advancing field and it demand in commercial and 
military applications. Micro strip patch antennas are 
used in many wireless communication technologies 
such as WLAN, WiMAX and RFID applications. 
The micro strip antenna has advantage of light 
weight, low volume, low fabrication cost, easy to 
mount, conformal and low profile. Even though 
micro strip antenna has compact and light weight in 
size, it has back radiation problem. To overcome 
this back lobe radiation problem, aperture Couple 
feeding technique is used. Using this technique, it 
reduces back lobe radiation and also increases 
bandwidth of proposed antenna. It is based on 
indirectly couple the patch antenna with micro strip 
line. This contains two substrates connected together 
with a ground in between, radiating patch is etched 
on top whereas feed line is on bottom substrate and 
small aperture in the ground plane couples the patch 
with feed line. Thus aperture coupled micro strip 
line reduces the back radiation and mainly, it 
improves bandwidth and its radiation pattern. In this 
paper, micro strip patch antenna has been designed 
for ISM band (RFID) applications.  
 

Radio Frequency Identification (RFID) is a 
technology that has an advantage of longer range 
data transfer with high data rates at high 
frequencies. Many Frequency bands assigned to 
RFID applications are 125 KHz, 13.56 MHz, 869 
MHz, 902-928 MHz, 2.45 (2.400-2.483) GHz, 5.800 
(5.72-5.875) GHz. This RFID technology along 
with aperture coupled micro strip line will be useful 
to design a compact size antenna that provides high  
 
 

 
bandwidth and improved radiation pattern than the 
other feed lines techniques. 
 

2. DESIGN SPECIFICATIONS 

The calculations of micro strip patch antenna length 
are based on transmission line model. Fig.1 shows 
general micro strip patch antenna with square shape 
patch. Fig.2 shows left side view of general aperture 
coupled micro strip patch. Fig.3 shows right side 
view of aperture coupled micro strip patch. 

 

Fig.1 General Micro Strip Patch Antenna 
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Actual length of the patch and effective 
length of micro strip antenna can be calculated b 
equations (1) and (2).  

 

 

Fig.2 Left Side View of Aperture Coupled Micro 
Strip Patch Antenna 

 

 

Fig.3 Right Side View of Aperture Coupled Micro 
Strip Patch Antenna 

 

      …E.eq.(1) 

 
 

  
 LLL eff ∆−= 2        

…E.eq.(2) 
 

Where Leff is the effective length, L∆  is the 
extension of length and c is the velocity of light 
(3*108).The width of the micro strip antenna 
calculated by using equation (3). 
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Where c is the velocity of light (3*108 m/s), rε is 

the dielectric constant of the substrate FR4=4.4 and 
fris the resonant frequency. Effective Dielectric 
constant of the Micro strip is determined a by 
equation (4). 
 
 

  
 
 

Where rε  is the dielectric constant of the substrate 

FR4=4.4, h is the height of the substrate and W is 
the width of the substrate. Extension of the 
length�∆L�is determined by equation (5).     
 
 
     
     
 
 

     

Where, effε  is the effective dielectric constant of 

FR4 substrate. The substrate used in modelling the 
entire antenna structure has height of 1.6mm. Fig.4-
8 shows different patches of micro strip antenna 
such as square patch, rectangular patch, diamond 
patch, triangular patch and circular patch. 
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 Fig.4 Layout of Square patch antenna  

   Fig.5 Layout of Triangular patch antenna  

Fig.6 Layout of 450 rotated square patch antenna  

 Fig.7 Layout of Diamond patch antenna  

Fig.8 Layout of Circular patch antenna 



International Journal of Research in Advent Technology, Vol.3, No.1, January 2015 
E-ISSN: 2321-9637 

 

99 

 

 Fig.9 shows return loss of varoius patch 
structure.The maximum return loss of -40.11 at 
5.8197GHz achived by triangular patch.Table.1 
shows return loss and bandwidth of various patch 
structure such as triangular, square, rectangular, 
diamond, circle patches. The maximum bandwidth  
421.54MHz is achieved by triangular patch. 

Fig.9 Comparison of return loss      

Table.1 comparison of return loss and bandwidth 

 

Fig.10 Comparison of VSWR   

Table.2.VSWR values for various patch

 

Fig.11. Comparison of radiated power 

Table.3.Radiated power values for various patches 
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Table.4.Gain and Directivity power values for 
various patches 

 

Fig.10 shows VSWR of varoius patch 
structure.The triangular patch is achieved VSWR of 
1.0202.Table.2 shows VSWR of various patch 
structure such as triangular, square, rectangular, 
diamond, circle patchesFig.11 shows Radiated 
power of varoius patch structure.The square patch is 
achieved maximum radiated power of 
0.33874.Table.3 shows radiated power of various 
patch structure such as triangular, square, 
rectangular, diamond, circle patches.  

 

Table.5.Comparison E field-X,Y,Z 

 

. 

Table.6.Comparison H field-X,Y,Z.  

 

 

Fig.12.Directivity of triangular patch 

 

Fig.13.Gain of triangular patch 
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Fig.14.E-field in X direction of triangular patch 

 

Fig.15.E-field in Y direction of triangular patch 

 

Fig.16.E-field in Z direction of triangular patch 

 

Fig.17.H-field in X direction of triangular patch 

 

Fig.18.H-field in Y direction of triangular patch 

 

Fig.19.H-field in Z direction of triangular patch 

 

Fig.20.Surface current of triangular patch 

 

Fig.21.Directivity of square patch 

 

Fig.22.Gain of triangular patch 

 

Fig.23.E-field in X direction of square patch 
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Fig.24.E-field in Y direction of square patch 

 

Fig.25.E-field in Z direction of square patch 

 

Fig.26.H-field in X direction of square patch 

 

Fig.27.H-field in Y direction of square patch 

 

Fig.28.H-field in Z direction of square patch 

 

Fig.29.Surface current of square patch 

 

Fig.30.Directivity of rectangular patch 

 

Fig.31.Gain of rectangular patch 

 

Fig.32.E-field in X direction of rectangular patch 

 

Fig.33.E-field in Y direction of rectangular patch 
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Fig.34.E-field in Z direction of rectangular patch 

 

Fig.35.H-field in X direction of rectangular patch 

 

Fig.36.H-field in Y direction of rectangular patch 

 

Fig.37.H-field in Z direction of rectangular patch 

 

Fig.38.Surface current of rectangular patch 

 

Fig.39.Directivity of 450 rotated square patch 

 

Fig.40.Gain of 450 rotated square patch 

 

Fig.41.E-field in X direction of 45o rotated square 
patch 

 

Fig.42.E-field in Y direction of 45o rotated square 
patch 

 

Fig.43.E-field in Z direction of 45o rotated square 
patch 

 

Fig.44.H-field in X direction of 45o rotated square 
patch 
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Fig.45.H-field in Y direction of 45o rotated square 
patch

 

Fig.46.H-field in Z direction of 45o rotated square 
patch 

 

Fig.47.Surface current of 45o rotated square patch 

 

Fig.48.Directivity of circular patch 

 

Fig.49.Gain of circular patch 

Fig.50.E-field in X direction of circular patch 

 

Fig.51.E-field in Y direction of circular patch 

 

Fig.52.E-field in Z direction of circular patch 

 

Fig.53.H-field in X direction of circular patch 
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Fig.54.H-field in Y direction of circular patch

 

Fig.55.H-field in Z direction of circular patch 

 

Fig.56.Surface current of circular patch 

Fig.10 shows VSWR of various patch 
structure.The triangular patch is achieved VSWR of 
1.0202. Fig.11 shows Radiated power of various 
patch structure.The square patch is achieved 
maximum radiated power of 0.33874.The square 
patch is achieved maximum gain of 
4.171dB.Table.2 shows radiated power,VSWR,gain 
and directivity of various patch structure such as 
triangular, square, rectangular,450 rotated square 
patch, circle patches.Table 3 shows comparison of E 
field and H field-X,Y  and Z direction of various 
patch structure such as triangular, square, 
rectangular, 450 rotated square patch and circle 
patches.  

Fig.12 and fig.13 shows 3D view of 
directivity and gain of triangular patch.Fig.14 to 
fig.16 shows E field in X,Y and Z direction of 
triangular patch and fig.17 to 19 shows H field in 
X,Y and Z direction of triangular patch.Fig.20 
shows surface current distibution of triangular patch. 
Fig.21 and fig.22 shows 3D view of directivity and 
gain of square patch.Fig.23 to fig.25 shows E field 
in X,Y and Z direction of square patch and fig.26 to 
28 shows H field in X,Y and Z direction of square 
patch.Fig.29 shows surface current distibution of 
square patch. Fig.30 and fig.31 shows 3D view of 
directivity and gain of rectangular patch.Fig.32 to 
fig.34 shows E field in X,Y and Z direction of 
rectangular patch and fig.35 to 37 shows H field in 
X,Y and Z direction of rectangular patch.Fig.38 
shows surface current distibution of rectangular 
patch. Fig.39 and fig.40 shows 3D view of 

directivity and gain of 450 rotated square 
patch.Fig.41 to fig.42 shows E field in X,Y and Z 
direction of 450 rotated square patch and fig.43 to 45 
shows H field in X,Y and Z direction of 450 rotated 
square patch.Fig.47 shows surface current 
distibution of circular patch. Fig.48 and fig.49 
shows 3D view of directivity and gain of 450 rotated 
square patch.Fig.50 to fig.52 shows E field in X,Y 
and Z direction of circular patch and fig.53 to 55 
shows H field in X,Y and Z direction of circular 
patch.Fig.56 shows surface current distibution of 
450 circular patch. 

3. CONCLUSION 

Various structures of microstrip patch 
antenna such as square patch, triangular patch, 
rectangular patch, 450 rotated square patch and 
circular patches are designed and simulated for 
RFID (5.8GHz).From the above the result triangular 
patch is achieved better result when compared with 
other structures of microstrip patches such as 
square,rectangular,450 rotated square patch and 
circular patch. The aperture coupled feeding 
mechanisms is used to achieve the maximum 
bandwidth of microstrip patch antenna and used in 
RFID applications. 
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